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RADIOISOTOPE ASSAY METHODS AT OAK RIDGE NATIONAL IABORATORY®
3. A. Reynolds, W. S. Iyon, and E. I. Wyatt

Analytical Chemistry Division
Oak Ridge National Iaboratory

The accompanying table presents the methods used at Oak Ridge
for the calibration and routine measurement of radioisotope shipments.
Estimates of the accuracy of disintegration rate determinations, and the
precision of routine measurements are furnished. The latter quantity
indicates the reproducibility to be expected among several shipments of
a given material. The modes of decay and "best" values of half-lives
(in the authors! opinion) are included.

Essentially all radioisotope shipments are in solution form.
("Irradiated Units" are not analyzed.) Volumetric techniques are employed
to secure the sample on which activity measurements are made. When beta
activity is to be determined, the sample is dried on a suitable film and
mounted in such a way that it can be inserted in a counter. Samples for
gamma(1l) and x-ray(2) spectrometry are dried on one-inch watch glasses,
while measurements of total gamma activity are made on liquid samples.

The fundamental method of standardization of beta-gamma emitting
nuclides is Ln coincidence counting, employing an instrument in which
the beta detector is a Ln counter, and the gamma detector is a NaI(Tl)
scintillation spectrometer, equipped with a differential and integral
analyzer circuit(3). The general method of coincidence counting has been
described before(L); Ln coincidence counting introduces refinements which
increase the accuracy of the assay. The method involves placing the hn
counter (containing the active sample deposited on a thin conducting film)
next to the scintillation detector. The pulse height of the scintillation

spectrometer is set so as to accept only pulses from a particular gamma

* Presented at meeting of NRC Beta and Gamma Measurements and Standards
Subcommittee, Chalk River, Ontario, May 27, 1955.
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ray. Usually the photoelectron peak resulting from the most energetic
gamma ray present is used. The assembly includes amplifiers, a delay
circuit to match delays within the system, the discriminator for the
gamma counter, and beta, gamma and coincidence scalers. Beta emitters
(little or no gamma) are measured by Lx counting(5), or "absolute beta
counting” with end-window Geiger-Mueller counters(6). X-rays, emitted
by electron~capturers or nuclides which decay essentially by conversion-
electron emission, are measured by means of a proportional counter
spectrometer(2), filled with argon or krypton. This instrument is
calibrated with sources whose disintegration rates can be determined

by other methods, e.g., coincidence counting or measurement with a cali-
brated gamma ionization chamber(7,8).

Instruments employed routinely for assay of shipments, which
include ionization chambers(8), well-type scintillation counters, and
GM counters, are calibrated for measurement of a particular radioisotope
by taking readings on a sample of that material which has been standardized
by one of the absolute techniques described above. The standardization
of a scintillation spectrometer was discussed by Kahn and Iyon(l).

Comparison of Oak Ridge results on radioisotope materials with
those obtained by other establishments, especially the National Bureau

of Standards, has shown adequate agreement(9,10).
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